Introduction
An understanding of the effect of pressure on the thermal expansion of silicates is of great geophysical importance, as it is required in order to calculate mineral densities under manfie pressure and temperature conditions independently from the adiabatic gradient assumption. O.L. Anderson (1967) 
and is assumed to be constant with pressure.
From basic thermodynamic relations, it .can be shown that (Anderson and Yamamoto, 1987) :
Assuming that 5r is constant with pressure, and separating variables, yields equation (1). Despite its importance, there is considerable uncertainty both concerning the values of the Anderson-Gruneisen parameters for manfie minerals, and concerning the validity of the assumption that br is essentially pressure independent. Indeed, there is a conflict between the values of 5r obtained from experiments (see Chopelas for a review) and those obtained from seismic data (e.g.D.L. Anderson, 1987) . Thus, in this study we have used an atomistic computer simulation approach, based on our previously successful potential models (e.g. Price et al., 1987a ) and free-energy minim'..zza• tion code PARAPOCS (Parker and Price, !989), to predict the high pressure and temperature densities of four major mantleforming phases. Specifically, we have attempted (1) to verify that equation (!) holds for the whole mantle (i.e. that 5r is indeed relatively insensitive to pressure), and (2) to fax some bounds on the value of 5r for MgO, forsteritc, ¾-Mg2SiO4, and MgSiO3-perovskite.
In the following, we present first a summary of the different values of 5r inferred from various experimental measurements and from the seismic equation of state. This is followed by a brief Copyright 1990 by the American Geophysical Union.
Paper number 89GL03736
0094-8276 / 90 / 89GL-03736503.00 description of the methodology of our computer simulations, and a discussion of our predicted values for 5r, which are in excellent agreement with what experimental dam are available. We finally discuss the discrepancy between our calculated dam and those obtained from seisinology.
Measurements and estimates of 5r
The Anderson-Gruneisen parameter has previously been inferred for several minerals (see Table 1 3) spectroscopic measurements at various pressures that allow, by means of vibrational spectra modelling (e.g. Kieffer, 1979) Thus, on the one hand, there is a great consistency in the 5r values from structural, elastic and spectroscopic measuremenu, but on the other hand, the estimate of 5r for the lower manfie seismic data is a factor of two smaller than the experimental dam. D.L. Anderson (1987 Anderson ( , 1989 concluded that the results obtained under laboratory conditions (i.e. moderate P and T relative to the lower mantle) can not be extrapolated to the extreme conditions of the mantle. Thus, in an attempt to establish whether such extrapolation of laboratory data is indeed invalid, we have performed atomistic computer simulations to calculate the pressure dependence of thermal expansion for major mantle-forming minerals at temperatures and pressures directly appropriate to mantle conditions. where ks is the spring constant and r• the core-shell separation. For the THB1 potential used in this study (see Table 2 ), the parameters were derived from fitting either to quantum mechanical energy surfaces or to the structural and elastic properties of simple binary oxides (see Price The predicted values are in very good agreement with the experimental data for forsteritc and MgO. We find the same trends wide range of temperature (Ross and Hazen, 1989 
